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Solution Heat Treated, Stress Relieved, and Aged

Determination of

UNS A97150

1. SCOPE:

1.1 Form: | This specification covers an aluminum alloy in thé form of plate.

1.2 Appliclation: Primarily for parts requiring a high Tevel of mechanical

properties and moderate resistance to exfoliation(gorrosion ([See 8.1).

2. APPLICABLE DOCUMENTS: The following publicatipns form a part [of this
specifijcation to the extent specified herein. * The latest issue of Aerospace
Materiall Specifications and Aerospace Recommended Practices shall apply. The
app]ic1:1e issue of other documents shallobe specified in AMS [2350.

2.1 SAE Puplications: Available from SAE, 400 Commonwealth Drivel, Warrendale,

PA 14096.

2.1.1 Aerdspace Material Specifications:

AMS 2202 - Tolerances, Aluminum Alloy and Magnesium Alloy Sheet and Plate

MAM 2202 - Tolerances, Metric, Aluminum Alloy and Magnesium Alloy Sheet
and Plate

AMS 2350 - Standards and Test Methods

AMS R355 - Qualtity Assurance Sampling and Testin? of Aluminum Alloys and
Magnesium Alloys, Wrought Products (Except Forjging Stock) and
Flash Welded Rings

MAM [2355-="Quality Assurance Sampling and Testing of Aluminum Alloys and
Magnesium Alloys, Wrought Products (Except Forlging Stock) and
Flash Welded Rings, Metric (SI) Units

2.1.2 Aerospace Recommended Practices:

ARP1704 - Short-Bar Fracture Toughness of Metallic Materials,

SAE Technical Board Ruiles provide that: “This reportis published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

AMS documents are protected under United States and international copyright laws. Reproduction of these documents by any
means is strictly prohibited without the written consent of the publisher.

Copyright 1988 Society of Automotive Engineers, Inc.

All rights reserved.
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ASTM Publications: Available from American Society for Testing and

Materials, 1916 Race Street, Philadelphia, PA 19103.

ASTM B594 - Ultrasonic Inspection of Aluminum-Alloy Products for Aerospace
Applications

ASTM B645 - Plane Strain Fracture Toughness Testing of Aluminum Alloys

ASTM B660 - Packaging/Packing of Aluminum and Magnesium Products

ASTM E602 - Sharp-Notch Tension Testing with Cylindrical Specimens

U.S. Government Publications: Available from Commanding Officer, Naval

TECHNICAL REQUIREMENTS:

Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

Milit ry QPPrifirafinnc-

MIL-H<6088 - Heat Treatment of Aluminum Alloys

.1

2.1
.3

3.1

Compositlion: Shall conform to the following percentages by weight,

determined in accordance with AMS 2355 or MAM 23554

min max
Zinc 5.9 - 6.9
Magnesium 2.0 - 2.7
Copper 1.9 - 2.5
Zirconium 0.08 - 0.15
Iron -- 0.15
Silicon -- 0.12
Manganese -- 0.10
Titanium - 0.06
Chromium -- 0.04
Other Impuritiesy each - 0.05
Other Impurities, total -- 0.15
Aluminum remainder

Conditiogn: Solution heat treated, stretched to produce a nominpl permanent
set of 2% but not less than 1-1/2% nor more than 3%, and aged. | Solution
heat treatment shall be performed in accordance with MIL-H-6088| except that

solution heat treatment temperature and times shall be as shown| for alloy
7050.

Plate shall receive no further straightening operations after stretching.

Properties: Plate shall conform to the following requirements, determined
in accordance with AMS 2355 or MAM 2355 except as specified in 3.3.3.1.1 and

3.3.3.1.2.

Tensile Properties: Shall be as specified in Table I and 3.3.1.1.
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3.3.1.1 Tensile property requirements for plate under 0.750 inch (19.00 mm) or
over 1.500 inch (38.10 mm) in nominal thickness shall be as agreed upon
by purchaser and vendor.

3.3.2 Corrosion Resistance: ETlectrical conductivity, determined on the surface

of the plate, shall be 29.0 - 33.5% IACS (International Annealed Copper
Standard) (16.8 - 19.4 MS/m). (See 8.2).

3.3.3 Fracture Toughness: When tested, plate 0.750 - 1.500 inch (19.05 -

38.10 mm) in nominal thickness shall have Kic not lower than 22 ksi Vin.
(24 MPa m), determined in the L-T direction using full thickness
specimens and specimen configurations conforming to ASTM B645.

3.3.3.1 Notch Tensile Strength/Tensile Yield Strength (NTS/TYS) Ratjos: The
producer may guarantee that plate meets the fracture toughness (Kie)
requfirements based on correlation with notch tensile strength/tensile
yield strength (NTS/TYS) ratio, determined in accordance with 3.3.3.1.1,
or cprrelation with the short-bar fracture toughness result$, determined
in accordance with 3.3.3.1.2 in lieu of determining fracture toughness
(3.3/.3), provided that correlation between theltwo tests for the plate
has peen established.

3.3.3.1.1 Folr plate 0.750 to 1.500 inch (19.05 to’38.10 mm) incl, ip nominal
thlickness, notch tensile strength shall be determined in gaccordance
wilth ASTM E602 on specimens taken #n the longitudinal direction. The
longitudinal notch tensile strength shall be divided by the tensile
yield strength, determined for‘the same direction, to obtpin the
NTS/TYS ratio.

3.3.3.1.2 SHort-Bar Fracture Toughness: Shall be not lower than 22| ksi7Vin.
(44 MPa-/T), determined in accordance with ARP 1704.

3.4 Qualityy Plate, as reCeived by purchaser, shall be uniform in pguality and
conditidn, sound, and_free from foreign materials and from imperfections
detrimenital to usage of the plate.

3.4.1 Each f{late shall be ultrasonically inspected in accordance with ASTM B594
and shall ‘meet the following requirements:

3.4.1.1 Platte=0.750 - 1.500 inch (19.05 - 38,10 mm) in nominal thickness and
weighing 2000 1b (900 kg) and under shall meet ultrasonic class A.

3.4.1.2 The ultrasonic class for plate under 0.750 in. (19.05 mm) or over 1.500

inch (38.10 mm) in nominal thickness or weighing over 2000 1b (900 kg)
shall be as agreed upon by purchaser and vendor.

3.5 Tolerances: Shall conform to all applicable requirements of AMS 2202 or
MAM 2202.
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QUALITY ASSURANCE PROVISIONS:

2.1

.2.2

03

Respo

nsibilty for Inspection: The vendor of plate shall sup

ply all samples

for vendor's tests and shall be responsible for performing all required

tests.
.4. Purchaser reserves the right to sample and to perfo

by 4

Results of such tests shall be reported to the purch

aser as required
rm any

confirmatory testing deemed necessary to ensure that the plate conforms to

the r

Class

equirements of this specification.

jfication of Tests:

Acc

eptance Tests: Tests to determine conformance to requi
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ndness (3.4.1), to]erances (3.5), and, when specified)
5ile properties (3.3.1) are class1f1ed as acceptancete
Formed on each lot.

odic Tests: Tests to determine conformance . te require

cor
as
ven

Sampl

Fosion resistance (3.3.2) and fracture toughness (3.3.3
periodic tests and shall be performed at-a{frequency se
dor unless frequency of testing is specified by purchas

ng: Shall be in accordance with AMS) 2355 or MAM 2355

folToping:

3.1

3.2

.4
4.1

4.2

Ten
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The

5ile specimens shall be taken;with the axis of specimen
g-transverse direction and, Wwhen specified, in the long
pction.

ples used for long-transverse tensile testing.
ts:

vendor of_plate shall furnish with each shipment a rep
plate conforms to the chemical composition and other
irements of this specification.

chase, ‘order number, lot number, AMS 4306, size,

cimens for corrosion-resistance testing (3.3.2) shall bp

1), ultrasonic
ongitudinal
5ts and shall be

ments for

) are classified
lected by the
br .

and the

5 in the
itudinal

taken from the

rt stating that
chnical

This report shall include the
and quantity.

vendor of finished or semi-finished parts shall furnish with each

shipment a report showing the purchase order number, AMS 4306, contractor

or

for making parts is produced or purchased by the parts vendor,

other direct supplier of plate, part number, and quanti

ty. When plate
that vendor

shall inspect each ot of plate to determine conformance to the
requirements of this specification and shall include in the report either
a statement that the plate conforms or copies of laboratory tests showing

the

.5 Resampling and Retesting:

results of tests to determine conformance.

Shall be in accordance with AMS 2

355 or MAM 2355,
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